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SOLAR RADIATION MEASUREMENTS DURING DECEMBER,
1931

By HereerT H. KiMBAL, in charge, solar radiation investigations

For a description of instruments and their exposures,
the reader is referred to the January, 1931, ReviEw,
page 41.

Table 1 shows that solar radiation intensities averaged
above the normal values for December at Washington
and Madison and close to normal at Lincoln.

Table 2 shows an excess in the total solar radiation
received on a horizontal surface at Chicago, New York,
and Miami as compared with the December normals for
the respective stations; close to normal at Pittsburgh,
and a deficit at Washington, Madison, Lincoln, Twin
Falls, Fresno, Gainesville, and La Jolla. The lastline in

the table gives annual departures in percentages of annual

totals.

Skylight polarization measurements made on 4 days at
Washington give 61 for the mean percentage of polari-
zation, with & maximum of 65 per cent on the 2d and 6th.
At Madison, polarization measurements made on three
days early in the month give a mean of 72 per cent with
a maximum of 77 per cent on the 1st. These are above
the corresponding averages for each station in December.

TaBLE 1.—Solar radiation intensities during December, 1931
[Gram-calories per minute per square centimeter of normal surface}
Washington, D. C.

Sun’s zenith distance

.| 78.7° | 76.7° | 70.7° | 60.0° | 0.0° | 60.0° | 70.7° | 75.7° | 78.7°
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SOLAR OBSERVATIONS
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TaBLE 2.—Total solar radiation (direct + diffuse) received on a hori-

zontal surface

[Gram-calories per square centimeter]

Average daily totals
g )
Week, be- 4 A a2 |2
ginning § g ° 5 3 @ T - -E
g 2 g ) = P 2 21 ¢ |2 |5|¢e
= 3 § 5] a 2 2 g CRERE-]
ER 2| 5| F 8 5| B |22 |2
z = |2}| O Z & £ (ol & |22 &
1931 cal. cal. |cal.| cal cal. cal. cal. |cal.i cal. |cal |cal.| cal.
Dec.3.... 156! 115, 110} 00; 112 103 85| 142 163} 2201 376 2.0
Dec. 10.... 133 113; 158 112 85 163 78| 187 170) 367 1.3
Dec. 17_._. 118 74 137 20 83 118 82( 189 160| 188 364( 1.2
Dec. 24____ 137, 66) 87 64 160 101 65i 204 122| 202| 274; 1.7
Departures from weekly normals
T - ‘
Deec.3.._ .. +8 —8| —55( 418 22| =37 +5/—76| —14|—42(473(.__.
Dec. 10.._. -5 +1] =1 ~+40f —5 437 +10{—22 42101469 ...
Dec. 17___. —29 —47| -33; 13| -—12| -—10. +15/—14 +38(—69/-+86|____
Dec. 24_... —5) ~58/ —88) ~—16( 58 —51; —19/—-36] —25—36] ~4|..__
Départures from annual normals
! !
Gr. eal/ i |
cm.i.____ -1, 75041, 965 —445{-+-2, 938(--2, 893|—5, 846| —1, 4201 ___[+1, 748 ____i____[__..
Percentage| —1.4/ +1.2{—0.3; +3. 2| 3.1 =39 |- +1.1 k

POSITIONS AND AREAS OF SUN SPOTS

{Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa-
aval Observatory, in cooperation with Harvard, Yerkes,

tory. Data furnished %ON
Perkins, and Mount Wi

from central meridian, positive west.

n observatories. Thae differences of longitude are measured
The north latitudes are plus. Areas are cor-

rected for foreshortening and are expressed in millionths of sun’s visible hemisphere.
The total area, including spots and groups, is given for each day in the last column]
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Positions and areas of sun spots—Continued

DEeceusER, 1931

PROVISIONAL SUN-SPOT RELATIVE NUMBERS, FOR

DECEMBER, 1931

Heli hic A (Data dependent alone on obsetvations at Zurich and its station at Arosa)
Eastern eliograp i T‘g::l [Data furnished through the coutresy of Prof. W. Brunner, University of Zurich,
Date standard for Switzerland] : .
civil time! Diff. [ Longl-( Lati- | g0t igroup| 28ch
long. | tude- | tude. tad P| day December, Relative December, Relative December, Relative
1931 numbers 1931 numbers 1931 numbers
D (N &ll(g)sg tory) A +2" ll:. 7 +:.0 15
ec. 14 (Nav. servatory) ._-. 12 43 1.0 I 1. ) S—— I,
200 | 1227 12wl o TE 1. 20 p1l._... ads2l _____. 8
Dee. 15 (Naval Observatory).....{ 11 20 [+33.0 | 143 [ +40| 25| ..._..l._.__ 2. ... 16 12 __. 37 || 22.._____ 16
+50.0 1313 [+11.0 ... 13| 148 3 ___ 72 13 ____ a 38 || 23_______ 17
Dec. 16 (Naval Observatory).... 10 20 +47.0 [ 115.6 | +4.0 ) 1. 20 PO N 4 14 37 || 24 d 23
+63.0 | 131.6 |+11.0 93 L1 T ] et il otind | ESoioiadndiaiinddd S | Mot diefe
Dec. 17 (Naval Observatory)._._.| 10 39 [+78.0 | 133.4 [+1L.0 93 L S 0 15 ___._ 26 || 26__.____._ 31
Dee. 18 (Naval Observatory) ... 11 36 (—69.0 | 332.7 :tll. 93 -
Dec. 19 (Naval Observatory) .. 10 37 |—56.0 | 333.0 {+1L 93 6_______ Eec 7 16 .. 26__ . ____ 31
Dec. 20 (Naval Observatory) .. 10 48 |—41.5 | 3343 +11, 46 7 12 17 15 | 27 31
Dec. 22 (Yerkes Observatory)....; 14 23 |—12.6 | 3349 4121 5. _...: 15  C-=-----| -0 | 2o~"~"="==1 "ol gg """~
Dec. 23 (Naval Observatory)...__ 10 37 | —4.0| 3323 8 ... 13 18 .. __.. 8 28 _____. 15
Dec. 24 (Mount Wilson) 1 o te0 | 220 g 24 19 . 8129 .. 9
ec. 2 ount Wilson)......._. —80. _
_+m_g gg_g 100 _.___ Ec 20 ... 8 30.______ a 11
i 5. .
+50.8 | 22.4 31.______ 9
Dec. 25 (Yerkes Observatory)__..| 13 26 |—64.9 | 243.6
: —-50.0 | 240. 8
Dec. 26 (Naval Observatory)..... 11 24 —i;.g g:g: Mean: 28 days-= 18.3.
Dec. 27 (Naval Observatory)...... 14 10 |—40.0 ) M4L7 a=Passage of an average-slzed group through the central meridian.
Dec. 29 (Naval Observatory)..... 15 2/—-13.0 | 2419 b-Passafe of & large group or spot through the central meridian. .
Dec. 30 (Naval Observatory). ... 12 49| —1.0 | 241.9 c=New formation of a center of activity: E, on the eastern part of the sun's disk;
Mean dally areafor December - ... —ojooooooulooo e e ee 176 W, onthe western part; M, in the central zone.
! d=Entrancs of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

['The Aerological Division, W. R. GREGG, in charge]
By L. T. SaMuUELs

TABLE 1.—Mean free-air lemperatures and humidilies oblained by
atrplanes (or kites) during December, 1931

TEMPERATURE (°C)

Free-air temperatures were decidedly above normal
and relative humidities were close to normal at all sta-
tions for December.

At the 1,000-meter level the resultant wind directions

were close to normal at the northern stations but con- g€ |2 |% |0 |5 |s.|8 e ls |o
tained a considerably greater south component than T 18z |- _|«2|%2 |38 |8 a la.
normal at most of the southern stations. Resultant  anitude(me | 5o | .5 | 52 | o2 | %5 [R8|SE| € <5 5§
velocities were somewhat above normal at most stations. ~ trwmsl | (& | EE | T35 | 85| €5 ) 2o %35 || 28 | 57
At 3,000 meters the resultant directions were close to gH e84 '8 §.§ 85| g g | P g
normal except at the extreme southern stations. At 2 |12 |2 |8 |18 |®1& |8 & |8
Key West a pronounced easterly component persisted
to 4,000 meters as compared to the normal westerly Burace......... LTV 28] 7.2) 911601 &1) 011183 124/ 22
direction at that level. Resultant velocities at 3,000 1,000 L3| 15| 86| 09| -10] 61| 24|157] 87| 42
meters exceeded the normal appreciably in New England 3% ool o3 Bol A et el
and at some southern stations. £ “ho) Ths| 38| 8Y) el e g1 e e e
5,000 —18.5 [—14.6
8,000 feaoo]|eeaaae

1 Airplanes (Weather Bureau). 3 Kites. 1 Airplanes (Navy).



